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Abstract The management of Combined Sewer Overflows(CSOs) and Separated Sewer Overflows(SSOs) discharge
directly to the effluent system in an untreated state, which occurs when the facility capacity is exceeded due to heavy
rain, has become an important issue in recent years as the heavy rain becomes a regular phenomenon. Despite the
continuous development of filtration technology, targeting densely populated urban areas, CSOs are rarely applied.
Therefore, this study was carried out to optimize the process to apply CSOs in a pilot-scale horizontal flow filtration
system with a rope-type synthetic fiber. The research was carried out in two steps: a preliminary study using artificial
samples and a field study using sewage. In the preliminary study using an artificial sample, head loss of the filter
media itself was analyzed to be approximately 1.lcm, and the head loss was increased by approximately 0.lcm as
the linear velocity was increased by 10m/hr. In addition, the SS removal efficiency was stable at 81.4%, the filtration
duration was maintained for more than 6 hours, and the average recovery rate of 98% was obtained by air
backwashing only. In the on-site evaluation using sewage, the filtration duration was approximately 2 hours and the
average removal efficiency of 83.9% was obtained when belt screen (over 450 mesh) was applied as a pre-treatment
process to prevent the premature clogging of filter media. To apply the filtration process to CSOs and SSOs, it was
concluded that the combination with the pre-treatment process was important to reinforce the hydraulic dimension for
the stable maintain of operation period, rather than efficiency. Compared to the dry season, the quality of incoming
sewage was lower in the rainy season, which was attributed to the characteristics of the drainage area with higher
sanitary sewerage. In addition, the difference in removal efficiency according to the influent quality of the wet season
and dry season was small.

Keywords : CSOs, Combined Sewer Overflows, Head loss, Horizontal flow Filtration, Rope-type fiber filter, SSOs,
Sanitary Sewer Overflows, Belt Screen
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Fig. 1. Configuration of experimental apparatus.
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Table 1. Specification of belt-type screen

Item Specifications

total size W610mmxL1,200mmxH840mm, Q=480m/d

water depth 350mm

belt mesh width 250mm

screen rpm 27 rev./min
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Table 2. Physicochemical properties of the filter
media used in this study.

Specific surface| Permeability .
Item . Porosity
area coefficient
Properties 3.78m2/m 1.2cm/s 96.8%
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Fig. 2. Photos of filter media.
(a) Top view of filter cartridge, (b) detail view
of fiber filter media.
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Table 3. The cumulative number fractions of particles
in artificial turbid water and sewage used in

this study.
Particle size(um) 0~10 10~50 50~500
Cumulative | Artificial turbid 88.6 11 03
water
number
fraction(%) Sewage 92.9 6.7 0.4
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